Identification and characterization of human DAPPER1 and DAPPER2 genes in silico.
WNT signals play key roles in carcinogenesis and embryogenesis through the specification of cell fate and polarity. Dishevelled (DVL) proteins are WNT signaling molecules implicated in beta-catenin pathway and PCP pathway. Xenopus Dapper and Frodo are Dvl-binding proteins, showing 89.8% total-amino-acid identity. Here, we identified and characterized human homologs of Xenopus Dapper and Frodo using bioinformatics. Human DAPPER1 gene was located within human genome draft sequence NT_025892.9 (nucleotide position 39378960-39387891 in the forward orientation), and human DAPPER2 gene within NT_007302.10 (nucleotide position 660279-672480 in the reverse orientation). DAPPER1 (799-amino-acids) and DAPPER2 (774-amino-acids) showed 28.8% total-amino-acid identity. Seven DAPPER homologous (DAPH) domains, including DAPH2 (leucine zipper), DAPH3 (serine rich) and DAPH7 (PDZ binding), were conserved between DAPPER1 and DAPPER2. Phylogenetic analysis of vertebrate Dapper proteins revealed that Xenopus Dapper and Frodo are orthologs of human DAPPER1. DAPPER1 mRNA was expressed in amnion, fetal brain, eye, heart, adult brain medulla, gastric cancer (signet ring cell features), RER+ colon tumor, acute lymphoblastic leukemia, germ cell tumor, chondrosarcoma, and parathyroid tumor. DAPPER2 mRNA was expressed in placenta, genitourinary tract tumor, and endometrial adenocarcinoma. DAPPER1 and DAPPER2 genes were mapped to human chromosome 14q22.3 and 6q27, respectively. Human chromosome 14q22.3 is deleted in astrocytoma, while human chromosome 6q27 is deleted in breast, ovarian, and gastric cancer. Based on evolutionary and functional conservation of WNT signaling molecules as well as human chromosomal localization, DAPPER1 and DAPPER2 genes are predicted to be potent cancer-associated genes.